Region C of the Escherichia coli heat shock sigma factor RpoH (sigma 32) contains a turnover element for proteolysis by the FtsH protease.
Transcription of most heat shock genes in Escherichia coli is initiated by the alternative sigma factor sigma(32) (RpoH). At physiological temperatures, RpoH is rapidly degraded by chaperone-mediated FtsH-dependent proteolysis. Several RpoH residues critical for degradation are located in the highly conserved region 2.1. However, additional residues were predicted to be involved in this process. We introduced mutations in region C of RpoH and found that a double mutation (A131E, K134V) significantly stabilized RpoH against degradation by the FtsH protease. Single-point mutations at these positions only showed a slight effect on RpoH stability. Both double and single amino acid substitutions did not impair sigma factor activity as demonstrated by a groE-lacZ reporter gene fusion, Western blot analysis of heat shock gene expression and increased heat tolerance in the presence of these proteins. Combined mutations in regions 2.1 and C further stabilized RpoH. We also demonstrate that an RpoH fragment composed of residues 37-147 (including regions 2.1 and C) is degraded in an FtsH-dependent manner. We conclude that in addition to the previously described turnover element in region 2.1, a previously postulated second region important for proteolysis of RpoH by FtsH lies in region C of the sigma factor.